A new distributed parameter model of the myelinated nerve fi ber i s presented. The model assumes a triaxial cable form, with separate nodal, paranodal and internodal regions, a myelin sheath independent of the underlying internodal membrane and a periaxonal conductance pathway. Unlil<e previous coaxial cable equivalent models, this new triaxial form also allows for inclusion of ionic channels into the inter nodal membrane. The model uses ionic channel dynamics for the mammal and amphib ian derived from recent experimental studies. The model reproduces conduction behavior seen in experimental and previ ous modeling efforts. Most importantly, the model reproduces the depola rizing afterpotential described by several investigators which may have significance in determination of the behavior of the nerve fiber as multip le action potentials are conducted or as multiple stimuli are imposed. This afterpotential cannot be produced by the previous coaxial models. The influence of the characteristics of the m yelin sheath, underlying internodal membrane and the periaxonal conduc tance pathway on the behavior of the nerve fiber is explored.
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Previous models of the myelinated nerve fiber were based on a coaxial cable equivalent representation which assumed that the internodal region of the nerve fiber could be segmented into passive lumped paralleled conductances and capacitances. This assumption cannot be made if the periaxonal space is to be con sidered and the myelin sheath is to be represented independent of the internodal membrane. Therefore a triaxial cable equivalent form was assumed, consisting of an extracellular, intracellular and periaxonal longitudinal conductive pathways and separate transverse pathways representing the myelin and the membrane beneath. A transverse conductance was also included, represent ing the nodal gap region just outside the active node of Ranvier. 
